WM 148 



VEHICLE ROOF WHICH IS MOVABLE BETWEEN A CLOSED POSITION 

AND A STORAGE POSITION 

This is a Continuation-In-Part Application of interna- 
tional application PCT/EP03/03157 filed 03/27/03 and claiming 
the priority of German application 102 16 417.7 filed 04/12/02. 

BACKGROUND OF THE INVENTION 

The invention relates to a vehicle roof which is movable 
between a closed position, in which it covers an interior vehi- 
cle space, and an open position, in which the roof is deposited 
in a storage compartment behind the interior of the vehicle 
5 space, and which is closed by a rear lid which can be raised at 
its rear end for loading and unloading the trunk of the vehicle 
whereby the roof stored within can also be raised to facilitate 
the loading and unloading of the trunk. 

DE 197 06 444 CI discloses a two part hardtop vehicle roof 
10 with front and rear rigid roof parts, which can be moved be- 
tween a closed position, in which they cover an interior vehi- 
cle space, and a storage position, in which the two roof parts 
are disposed in a rear storage compartment. The storage com- 
partment for accommodating the roof parts forms a part of the 
15 trunk of the vehicle which is closed by a trunk lid. For load- 
ing the trunk, the rear of the trunk lid is raised. The roof 
packet deposited in the trunk is coupled to the underside of 
the trunk lid and is raised together with the trunk lid such 
that the passage between the rear edge of the trunk lid and the 
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rear of the vehicle is increased and the loading or unloading 
of the trunk is facilitated. 

However, the roof part packet at the underside of the 
trunk lid has a substantial weight which must be pivoted to- 
5 gether with the rear trunk lid by a drive mechanism. The drive 
mechanism must be dimensioned sufficiently large so that it is 
capable of providing the forces needed for opening and also for 
closing of the trunk lid including the roof part packet con- 
nected thereto. Because of the large weight, a .drive mechanism 

10 is necessary. 

Also, DE 199 60 010 CI discloses a two-part hardtop vehi- 
cle roof, whose roof parts form in the storage position a 
packet of superimposed roof parts which, for loading the trunk, 
can be pivoted in the storage compartment into a raised auxil- 

15 iary position, in which the roof parts are disposed about par- 
allel to the pivoted-open trunk lid. The trunk lid is pivo- 
table about an axis which extends near the vehicle interior and 
the" roof parts are connected to the vehicle body by way of an 
operating linkage which is operable by hydraulic actuating ele- 

20 ments. The movement of the roof parts for reaching the raised 
auxiliary loading position is uncoupled from the movement of 
the trunk lid. Accordingly, the raising and closing movements 
of the trunk lid and the roof part packet during opening and 
closing of the trunk lid must be manually or electronically ad- 

25 justed to each other in order to avoid collisions and unac- 
ceptably high forces. 

It is the object of the present invention to provide a re- 
movable vehicle roof, which is stored in its open position in a 
rear storage compartment in such a way that, also in the stor- 

30 age position of the roof in the rear storage compartment, the 
loading and unloading of the rear trunk lid of the vehicle is 
facilitated. 
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SUMMARY OF THE INVENTION 
In a vehicle roof which is movable between a closed posi- 
tion and a storage position in a rear storage compartment of a 
vehicle provided with a rear cover which is pivotally supported 
5 such that it can be raised at the rear end thereof from a 
closed position, in which it covers the storage compartment, - 
and a loading position, in which the rear end of the rear cover 
is raised, the vehicle roof stored in the rear storage compart- 
ment can be raised independently of the rear cover and can be 

•10 locked with the rear cover in the raised position, in which ac- 
cess to the rear trunk is facilitated. 

With the locking of the rear cover or trunk lid in an open 
position for loading and unloading the trunk, it is ensured 
that the interlocked trunk lid and vehicle roof are not unin- 

15 tentionally closed and that an opening mechanism or opening 
support structure is not subjected to the weight of the trunk 
lid and the vehicle roof. The vehicle roof can be uncoupled by 
releasing the locking means and they can be raised independ- 
ently of each other into the loading position in which loading 

20 of the vehicle trunk is facilitated. In the raised position 
however, the trunk lid and the vehicle roof parts can be locked 
by the locking means. This has the advantage that, for opening 
the trunk, lid whose weight is substantially less than that of 
the vehicle roof, a simple passive force element such as a gas 

25 pressure spring or a small drive is sufficient. The vehicle 
roof can be raised by the roof operating mechanism which is 
provided for the transfer of the roof between the closed and 
the storage positions. By locking the vehicle roof in the 
raised position, it is furthermore ensured that the vehicle 

30 roof is not raised beyond the loading position and is not 
pressed against the raised, open trunk lid. 

In an expedient embodiment, the locking means is automati- 
cally moved to the locking position when the vehicle roof is 
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raised during the transfer from the storage position to the 
trunk loading position. The locking position is reached auto- 
matically when the vehicle roof is raised from its storage po- 
sition while the rear trunk lid is open. An additional operat- 
5 ing mechanism for initiating the locking is not necessary. 
Vice versa, the locking mechanism is automatically released 
when the vehicle roof is lowered from the trunk loading posi- 
tion to the storage position. 

In an advantageous embodiment, the locking mechanism is 

10 connected to a component of the roof operating mechanism, par- 
ticularly to a roof mechanism operating arm which is pivotally 
supported on the vehicle body. By raising the roof packet in 
the storage compartment, particularly by the pivot movement of 
the operating arm, the locking mechanism is automatically 

15 transferred to a locking position or, upon returning the roof 
packet to its storage position, the locking mechanism is auto- 
matically released. 

In the locking position, relative movement of the roof 
part packet and the trunk lid is blocked by a locking pawl 

20 which is preferably mounted to the vehicle roof and, in the 
locking position, engages a locking pin or similar member on a 
component of the trunk lid. Particularly for the case, 
wherein, for reaching the loading position, the trunk lid and 
the roof parts must be pivoted each about a vehicle body based 

25 pivot axis and these two pivot axes are spaced from each other, 
it is possible by relatively simple design features to provide 
for a blocking of the relative pivot movements of the trunk lid 
and the roof parts about their respective pivot axes. 

Then no additional support of the locking structure on the 

30 vehicle body is required. 

The invention will be described below in greater detail on 
the basis of the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a side view of a multipart hardtop vehicle roof 
in an intermediate position during the transfer between a 
closed position and a storage position, wherein the rear cover 
5 is raised at its front end to facilitate the transfer movement, 
Fig. 2 shows the vehicle roof deposited in the rear stor- 
age compartment with the cover closed, 

Fig. 3 shows the cover or trunk lid raised at its rear end 
into a loading position to provide access to the trunk space, 
10 however, the vehicle roof is shown still in the storage posi- 
tion in the storage compartment, 

Fig. 4 shows an enlarged section of the operating mecha- 
nism by which the cover and the vehicle roof are supported on 
the vehicle body in a position corresponding to that shown in 
15 Fig. 3, and 

Fig. 5 shows the cover in a position as shown in Fig. 3 
wherein however also the vehicle roof parts are in a raised 
trunk loading position. 

20 DETAILED DESCRIPTION OF A PARTICULAR EMBODIMENT 

In the figures, identical parts are designated by the same 
reference numerals . 

The vehicle roof 1 shown in Fig. 1 is a hardtop vehicle 
roof, which comprises three rigid roof parts 2, 3, and 4. In 

25 the position as shown in Fig. 1, the vehicle roof is in an in- 
termediate position between a closed position in which it cov- 
ers an interior vehicle space and a storage position in which 
it is disposed in a rear storage compartment. For placement 
into the storage compartment, the roof parts 2, 3 and 4 are 

30 placed on top of one another whereby a stacked roof part packet 
is formed, in which the rear roof part 4 is disposed .at the 
bottom, the front roof part 2 is disposed in the middle and the 
intermediate roof part 3 is disposed on top. The vehicle roof 
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1 is supported on the vehicle body 21 by means of a roof oper- 
ating mechanism 5 and is moved between the closed and the stor- 
age positions by an operating mechanism 8, which is also 
mounted on the vehicle body. The roof operating mechanism 5 
5 comprises a main support arm 6, which is pivotally supported on 
the vehicle body by a pivot joint 7. 

Furthermore a rear cover 9 is provided which covers the 
trunk of the vehicle and also the storage compartment for the 
vehicle roof. The cover 9 comprises a tubular frame 10, which 

10 is supported by the vehicle body so as to be pivotable about a 
pivot axis 13, which is disposed adjacent the vehicle interior 
and a trunk lid 11, which is supported by the tubular frame 10 
by a lid operating mechanism 12. The lid operating mechanism 
12 is in the form of a four-link arrangement which provides for 

15 a combination translatory and rotating raising movement of the 
lid 11 relative to the tubular support frame 10. For opening 
and closing the vehicle roof. 1, the tubular frame 10 remains in 
its rest position on the vehicle body. The lid 11 is opened by 
operating the cover operating mechanism 12 in such a way that 

20 the front end 11a of the lid is raised whereby a passage for 
the vehicle roof is provided. 

The operating mechanism 12 for the rear cover 9 is actu- 
ated by means of an operating element 14 which is supported on 
the tubular frame 10 by a support member 15. The tubular frame 

25 10 is supported in its rest position on the vehicle body by the 
support member 15. The roof operating mechanism 5 as well as 
the tubular frame 10 are supported by a console 16, which is 
mounted on the vehicle body 21. 

Fig. 2 shows the vehicle roof in its storage position. 

30 The rear cover 9 is in the closed position in which the tubular 
frame 10, which is supported by the vehicle body so as to be 
pivotable about pivot axis 13, as well as trunk lid 11 are in 
the closed rest position. 



6 



Fig. 3 shows the trunk lid 11 of the rear cover 9 raised 
at its rear end lib for loading or unloading the trunk. The 
vehicle roof 1 with the roof parts 2, 3 and 4, however is still 
in its storage position. For raising the rear end lib of the 
5 trunk lid 11, the complete rear cover 9 including the tubular 
frame 10- and the cover operating mechanism is pivoted open 
about the pivot axis 13. To this end, an additional force mem- 
ber such as a gas strut may be provided for supporting the 
raising movement. Furthermore, a locking structure 17 is pro- 

10 vided which, in the raised loading position of the trunk lid 11 
and the vehicle roof 11, interlocks these two components in 
such a way that the raised trunk lid 11 cannot be closed and 
the partially raised vehicle roof cannot be raised any further. 
The locking structure 17 is shown in detail in Fig. 4. 

15 The locking structure 17 as shown in Fig. 4 comprises a 

locking pawl 18, which is firmly connected to the main roof 
support arm 6 and which can pivot together with the main roof 
support arm 6 about the vehicle body based pivot joint 7. The 
locking structure 17 further comprises a locking bolt 19, which 

20 is firmly mounted to the tubular frame 10 of the rear cover 9 
at a distance from the vehicle body based pivot axis 13 of the 
tubular frame 10. The locking pawl 18 is provided at its end 
remote from the main support arm 6 with a locking hook 20, 
which, in the locking position as shown in Fig. 5, engages the 

25 locking bolt 19 on the tubular frame 10 in a form-fitting man- 
ner . 

The trunk lid 11 can be pivoted into the raised loading 
position as shown in Figs. 3 and 5 without being prevented 
therefrom by the locking structure 17. The vehicle roof 1 is 
30 raised by actuating the operating mechanism 8 to the raised 
loading position in which loading of the trunk is facilitated 
after the trunk lid 11 has been pivoted open as shown in Fig. 
5. Then the main support arm 6 of the roof operating mechanism 
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5 of the vehicle roof as well as the locking pawl 18 are piv- 
oted about the vehicle body-based pivot joint 7. The vehicle 
roof 1 can be pivoted in the opening direction about the pivot 
joint 7 until the locking pawl 18 engages- the locking bolt 19 
on the tubular frame 10, whereby further pivot movement of the 
main support arm 6 and the locking pawl 18 is prevented. In 
this position, the vehicle roof is in a position in which load- 
ing of the trunk is facilitated. Because of the form-locking 
engagement of the locking bolt 19 by the locking pawl 18 a re- 
turn movement of the trunk lid 9 about the vehicle body-based 
pivot axis 13 of the tubular frame 10 toward the storage posi- 
tion is prevented as the rear cover 9 and the vehicle roof 1 
are now interlocked. In this locked position, the rear cover 9 
cannot be closed and the vehicle roof 1 cannot be raised beyond 
the loading position thereof. 

For closing the rear cover 9, first, the vehicle roof 1 
must be lowered to its storage position whereby the locking 
pawl 18 is disengaged from the locking bolt 19 and the tubular 
frame 10 is released that is it is no longer retained by the 
locking structure. The rear cover 9 can then be pivoted back 
to its closed rest position. 

Instead of a hardtop as described herein, the vehicle roof 
may include a soft-top or ragtop which is supported by a roof 
support linkage. 
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